
Unit 2 – Community Ecology (Ch. 3) & Nature's Recycling Programs (Ch. 4)

Chapter 3.1 - Energy Flow in Ecosystems

1.    Temperature    and    precipitation    are the two main factors that largely determine the
distribution of life in the biosphere.

2. Long-term weather patterns are largely affected by their location on the    Earth   ; especially

important are the factors of    latitude    and    elevation   .

3. Why is the equator warmer than the northern and southern latitudes?

C The sun's rays hit directly at the equator, thus transferring more heat and bringing

warmer temperatures.

C The sun's rays hit indirectly at the poles, thus transferring less heat and bringing

colder temperatures.

4. Why do we experience seasons in the northern and southern regions of the globe?  Explain why it is
summer in the northern regions while it is winter in the southern regions.

C The Earth's tilt brings about seasons in the northern and southern regions of the globe.

C When the North Pole is tilted away from the sun, the northern hemisphere

experiences its winter, while at the same time the southern hemisphere experiences

its summer because it is tilted towards the sun.

C When the North Pole is tilted toward the sun, the northern hemisphere experiences

its summer, while at the same time the southern hemisphere experiences its winter

becuase it is tilted away from the sun.

5. Wind patterns help drive the movement of    ocean currents    which in turn are involved in

circulating heat. The ocean has a greater    heat    capacity than land, so it releases absorbed        

   solar energy    at a slower rate. 

6. Climatographs show the monthly changes in    temperature    and    precipitation   
throughout a year.

7. Areas on Earth that have similar abiotic and biotic factors are called    biomes   .

8. What are the eight major biomes found on Earth?

C Tundra, Boreal Forest, Temperate Rainforest, Tropical Rainforest, Grassland ,

Desert, Polar Ice, and Temperate Deciduous Forest.
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9. Name and describe the location, climate, physical features, and the plant and animal adaptations of
the tundra biome found in Canada.

C TUNDRA

- Location: Upper northern hemisphere at 60 to 70 degrees north latitude.

- Climate: precipitation less than 25 cm annually; summer temperatures range from 3

to 12 C; winter temperatures range from -20 to -30 C.

- Physical Features: Always has a layer of permafrost. Flat terrain, poor drainage

with many pools and marshes. Cold and dark much of the year but has 24 hours

of sunlight during its brief summer.

- Plant Adaptations: No trees, many plants grow close to ground. Short grasses,

lichens, and mosses. Flowering plants have fuzzy covering on stems, leaves, and

buds to protect from wind. Shrubs flower quickly in long summer. Labrador tea

keeps its old leaves to conserve nutrients.

- Animal Adaptations: Arctic foxes and hares have compact bodies and shorter legs

and ears to reduce heat loss. Many animals grow slower and reproduce less often

to conserving energy. Greenland sulphur butterfly has a long life cycle, taking up

to 14 years to become an adult. Caribou migrate to food sources. Snowy owl has

white feathers to blend against the snow. Birds migrate here in summer to eat

insects that reproduce in great numbers in the marshy conditions.

10. Name and describe the location, climate, physical features, and the plant and animal adaptations of
the boreal forest biome found in Canada.

C BOREAL FOREST

- Location: Northern hemisphere between 45 and 65 degrees north latitude.

- Climate: Precipitation is 30 to 80cm annually, much of it snow. Temperatures below

freezing half of the year and often drop to -40 degrees C.

- Physical Features: Short summer growing season of an average 50 days. Terrain is

often rough. Many marshes, shallow lakes, and wetlands hold large amounts of

water. Soil is very wet.

- Plant Adaptations: Trees are mainly coniferous, such as black spruce and white

spruce, with small waxy needles that resist water loss and allow snow to slide off

easily. Few understorey plants due to little light reaching forest floor.

- Animal Adaptations: Insect eating birds migrate south in the fall. Seed eating

birds stay year-round. Small mammals such as chipmunks and shrews burrow in

winter to stay warm. Mammals such as moose have thick insulating coats and tend

to be large to retain their body heat. The fur of snowshoe hares changes from

brown to white in winter. Insects multiply rapidly and in large numbers in the

summer. Reptiles and amphibians are rare because of low temperatures.
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11. Name and describe the location, climate, physical features, and the plant and animal adaptations of
the temperate deciduous forest biome found in Canada.

C TEMPERATE DECIDUOUS FOREST

- Location: Found mainly in eastern Canada. They occur above 23.5 degrees north

latitude. 

- Climate: Annual rainfall is 75 to 180 cm with precipitation equally distributed

throughout the year. Temperatures range from -30 C in winter to 30 C in

summer.

- Plant Adaptations: Plants grow in 4 to 5 layers, with tall maple, oak, and birch

trees in the canopy layer. Light penetrates the canopy, understorey has great

biodiversity. Shorter trees occupy the second layer, shrubs the third layer,

berries in the fourth, and ferns, herbs, and mosses on the forest floor.

Deciduous trees shed their leaves in winter, preventing water loss and reduces

breakage. Think bark also limits moisture loss.

- Animal Adaptations: The many layers in the forest provide many habitats for

mammals and amphibians. Squirrels, chipmunks, and blue jays store nuts and

seeds in hollow trees. Some mammals hibernate. Many birds migrate to warmer

areas in winter.

12. Name and describe the location, climate, physical features, and the plant and animal adaptations of
the temperate rainforest biome found in Canada.

C TEMPERATE RAINFOREST

- Location: Run from about 38 to 61 degrees north latitude along the northwest

coast of North America.

- Climate: Rainfall exceeds 200 cm a year with average temperatures ranging from 5

to 25 C. Coastal fog supplies additional moisture.

- Physical Features: Occur in narrow strips along coastlines that are backed by

mountains, where the ocean winds drop large amounts of moisture on the windward

side of the mountains.

- Plant Adaptations: Trees can grow very tall because of high precipitation and

include large evergreens such as Sitka spruce and Douglas fir. Mosses are draped

on trees, and lichens cling to tree trunks where they receive more light than on

the forest floor. Ferns, mosses, and fungi blanket the forest floor.

- Animal Adaptations: Most animals live on or near the forest floor. Many birds and

mammals eat seeds. Insects live in tree bark and decomposing plant matter. Birds

with long beaks and amphibians with sticky tongues eat the insects.
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13. Name and describe the location, climate, physical features, and the plant and animal adaptations of
the temperate grassland biome found in Canada.

C TEMPERATE GRASSLAND

- Location: Called prairies, they are found above 23.5 degrees north latitude.

- Climate: Temperate Grasslands get 25 to 100 cm of precipitation annually, with

hot summers of 30 C and cold winters below -10 C.

- Physical Features: The land is mostly flat. Soil is very rich and fertile because of

the growth and decay of deep grass roots. Strong winds may cause soil erosion.

Precipitation usually occurs in late spring or early summer and is followed by an

extended dry period. Grass fires occur less frequently in temperate grasslands.

- Plant Adaptations: Trees are scarce. Grasses such as blue grama and buffalo grass

are well adapted for drought as their roots are deep and form dense mats that

collect water when it is available. Because of their root systems, they can regrow

after a fire. Flexible stalks enable these grasses to bend in the wind. Many

insect- and wind-pollinated wildflowers. 

- Animal Adaptations: Many large grazing mammals are present in large numbers.

Animals such as antelope have flat teeth that grind plant material. Large

mammals include antelope, and wild horses, and predators such as wolves and

coyotes. Animals such as mice, rabbits, gophers, and snakes are common. These

animals burrow to escape fire, predators, and extreme weather. 

14. Name and describe the location, climate, physical features, and the plant and animal adaptations of
the cold desert biome found in Canada.

C COLD DESERT 

- Location: Found in dry locations above 30 degrees north latitude. The only desert

in Canada is the Pocket Desert, part of the Great Basin Desert, located in the

Okanagan Valley in BC. 

- Climate: The rainfall is less than 25 cm annually, with summer days averaging 21to

26 C and winter days averaging -2 to 4 C.

- Physical Features: most precipitation falls as snow, but there is rain in the spring.

The soil is often salty and little water erosion occurs.

- Plant Adaptations: There are few plant species and most are less than 1m tall.

Many plants, such as sagebrush, are deciduous and have spiny leaves. Sagebrush

roots can extend 30 m and absorb water when available.

- Animal Adaptations: Fan-throated lizards, small mammals, such as foxes, coyotes,

jackrabbits, and pocket mice burrow to escape the cold.
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15. Name and describe the location, climate, physical features, and the plant and animal adaptations of
the permanent ice (polar ice) biome found in Canada.

C PERMANENT ICE (Polar Ice)

- Location: Includes the polar land masses and large polar ice cap of the Arctic. 

- Climate: Annual precipitation is less than 50 cm, most falling as snow. Average

Arctic winter temperatures are -30 C; average summer temperatures range from

3 to 14 C. Very short growing season.

- Physical Features: This biome has very strong winds and little soil. Little fresh

water is available because of freezing conditions.

- Plant Adaptations: Lichens can tolerate drought and cold and are dark coloured to

absorb more sunlight. Many species of moss. There are more than 100 species of

flowering plants.

- Animal Adaptations: The Arctic has polar bears, walruses, seals, arctic foxes, and

some insects. Polar bears, seals, and walruses have thick coats and fat layers for

warmth. Walruses have no external ear, which reduces heat loss, and they lie

close together in herds to retain heat.

Chapter 3.2 - Adapting to the Environment

1. An    adaptation    is any genetic trait that improves an organism's chance of surviving and
reproducing. The process that favours the survival of organisms with better adapted traits to an

environment is known as    natural selection   .

2. Natural selection is also involved in    predator-prey    cycles. The    best adapted  
predators at capturing prey will have a better chance at surviving.

3. Name two adaptations that some predators have.

C Some predators have various colours that help them blend into their environment.

C Some predators are very fast and strong which helps them catch and kill their prey.

4. Prey, like predators, also can have    camouflage    that helps them blend and hide in the

environment. Prey, like skunks, can also have    defensive    mechanisms that help them defend
against their predators.

5. What is mimicry?

C Mimicry occurs when a species resembles another that is poisonous, dangerous or

distasteful.
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6. Predator and prey species may adapt to each other's    adaptations   . This is sometimes referred

to as    coevolution   .

7. The variety of organisms within an ecosystem is known as    biodiversity   . It is closely linked

to    primary productivity   , which is a measure of the available energy provided by the
producers in an ecosystem. 

8. Define the terms extinction and extirpation.

C Extinction results when a species is gone completely from Earth or when so few

individuals remain that reproduction is not possible.

C Extirpation refers to the phenomenon of local extinction, which occurs when a species

ceases to exist in one area, but still exists elsewhere in the world.

9. What is a keystone species?

C A keystone species is a species whose presence plays an important ecological role in

determining the types and numbers of other species in particular communities.

10. Explain how otters are a keystone species.

C Sea otters live in kelp forests where they feed on bottom-dwelling invertebrates,

such as sea urchins and crabs that live in and feed on the kelp. Kelp forests also

provide important nursing grounds for juvenile fish or many species. When sea otters

become depleted in an area, the otters’ prey, sea urchins, graze on the kelp more

than normal, causing the collapse of the kelp forest. This in turn affects any fish

that use the kelp forests as nursing grounds.

Chapter 3.3 - Community Interaction

1. What does the niche of an organism describe?

C A niche describes what an organism eats, what eats the organism, how it reproduces,

how much water it needs, among many other factors. No two species occupy the

same niche.

2.    Competition    describes what occurs when two organisms make use of the same resources in

the same    environment   .    Interspecies competition    is the name used when it occurs

between different species.    Intraspecies competition    is competition between members of

the same species. This type of competition is usually more    intense    as the organisms often
have similar requirements.
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3. What is resource partitioning?  Provide an example.

C Resource partitioning is where different species have different traits that allow them

to use a resource at a different time, in a different way, or in a different place. 

C For example, hawks and owls feed on similar prey, but owls hunt at night while hawks

hunt during the daytime.

4. When species adapt differently to change in an environment, it is called    adaptive radiation  . 

Over time,    natural selection    drives this process and it allows species to adapt to different
environments, often forming new species. As the number of individuals within a species increase in a

specific trait, we observe    proliferation   . 

5. A    foreign species    is a species that is introduced into an area where it is not already a native

species. These types of species often    out-compete    existing native species for a particular

niche.    Humans    are greatly responsible for the introduction of many foreign species. 

6. British Columbia is home to    16    foreign bird species, with the most successful being the  

European    starling   .

7.    Ecological succession    is the gradual change in the types of plants that represent the
structure of a community. The first species to arrive and colonize a new environment is called a         

   pioneer species   . 

8. What is the difference between primary succession and secondary succession?

C Primary succession begins in an area that is lifeless and lacking nutrients (such as

bare rock). A pioneer species first inhabits the area, and gradually over time the

area can become a climax community.

C Secondary succession occurs in areas that already have soil or sediments, but where

there has been a significant disturbance such as fire, flooding, landslides or forest

harvesting. This type of succession also often returns to a climax community.

Chapter 4.1 - Cycling of Organic and Inorganic Matter

1. What is the difference between organic and inorganic matter?  Where do we typically find each type
of compound?

C Organic matter consists of compounds that always contain the elements carbon and

hydrogen, although other elements may be present. Organic compounds are found in

living organisms or the fossils of living things.

C Inorganic matter describes matter that is not of biological origin, it may or may not

contain carbon, and is often of mineral origin. 
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2. The two most important chemical processes that occur on Earth are    photosynthesis    and      

   cellular respiration   .

3. Photosynthesis occurs when plants use the    Sun’s    energy to convert carbon dioxide and water

into    carbohydrates    and oxygen. This process allows other organisms to obtain energy

when they    consume    plants.

4.    Cellular respiration    is the reaction between carbohydrates and    oxygen    that

produces    energy   , carbon dioxide and    water   .

5. Explain how Priestly's second experiment showed that plants need animals, and that animals need
plants.

C Priestly's experiment showed that a plant on its own would die as it needs carbon

dioxide to perform photosynthesis and obtain energy.

C It also showed an animal would die on its own as it needs oxygen to breathe and

generate energy. Both plants and animals together survive as each provides the other

with an essential gas that each needs to make energy.

Chapter 4.2 - The Carbon Cycle

1. There are many    carbon    compounds that we use in our bodies.    Carbohydrates    are

carbon compounds that organisms consume to gain useable    energy   .    Proteins    are

carbon molecules that form structural parts of organisms and control body functions.    Lipids   
are carbon compounds that serve as long-term storage of energy and provide insulation against heat
loss.

2.    Carbon reservoirs    store and release carbon slowly. If these reservoirs absorb more carbon

than they release, they are called    carbon sinks   . 

3. In what ways does carbon naturally cycle around the Earth?

C Weathering of rocks takes carbon from rocks into the water.

2C Volcanic activity put carbon into the atmosphere in the form of CO .

2C Plants takes CO  from the atmosphere to use in a process called photosynthesis in

order to produce energy.

2C Cellular respiration occurs when plants and animals transfer CO  back into the

atmosphere.

C Decomposition of dead organic material transfers carbon from the land into the soil.

C Sedimentation transfers carbon deep into the Earth's crust.

C Geological uplift takes carbon from deep in the Earth's crust and brings it back

towards the surface.

C Sea surface transfers carbon from the atmosphere to the water and vice versa.
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4. Write out the photosynthesis reaction.

2 2 6 12 12 2C 6 CO  + 6H O + energy º C H O  + 6O

5. Write out the cellular respiration reaction.

2 6 12 12 2 2C 6 O  + C H O  º 6 CO  + 6H O + energy

6. What human activities cause carbon to cycle on Earth?

C Burning fossil fuels and deforestation

7.    Greenhouse gases    trap and absorb heat from the Sun in the atmosphere. This results in the 

   greenhouse effect   . Two carbon-containing greenhouse gases are    carbon dioxide  

and    methane   .

8. What human activities lead to increases in carbon dioxide and methane in our atmosphere?

C Carbon dioxide is contributed to the atmosphere due to the burning of fossil fuels

and deforestation.

C Methane is contributed by our landfills and cattle.

9. The air we breathe is made up of approximately    78%   nitrogen and 21%    oxygen   .

10. Where else on Earth is oxygen found?

C Oxygen is contained in the ground combined with silicon and other compounds as

silicates.

C Oxygen is also contained in water molecules.

C Oxygen gas is also dissolved in water.

11. Respiration that uses oxygen to release the    energy    in carbohydrates is called    aerobic  

respiration. Respiration that does not use oxygen is called    anaerobic respiration    or           

   fermentation   . Many animals and plants are capable of    both    types of respiration.

Chapter 4.3 - The Nitrogen Cycle

1. In living organisms, nitrogen is used to make    nucleic acids    and    amino acids   , which
both make up DNA.

2. The most abundant source of nitrogen is in the    atmosphere   , however it is not usable in this

form to most organisms. Certain    bacteria   , fortunately, are capable of converting the

nitrogen in the air into another form of nitrogen called    ammonia    for the soil. This process is

known as    nitrogen fixation   . The bacteria that carry out this process are typically found in

certain plants called    legumes   .
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3. Excess ammonia in the soil that is not used by plants or bacteria is dissolved in water and forms        

   ammonium ions   .

4. Most plants need both    ammonium ions    and    nitrate    ions for optimal growth.  The

process by which bacteria convert ammonium ions into nitrate ions is called    nitrification   .

5. When plants and animals die they are    decomposed    and the nitrogen compounds within them
are transferred to the soil.

6. The process by which bacteria convert ammonia and nitrate back into nitrogen gas is known as         

   denitrification   .

7. Insect-eating ants can survive in    nitrogen-poor    areas as they receive the necessary
compounds from the insects they consume.

Chapter 4.5 - The Phosphorus Cycle

1. How do organisms use phosphorus?

C Phosphorus is found in DNA, phospholipids (fat molecules) and adenosine triphosphate

(energy molecule).

2. Unlike nitrogen and carbon, phosphorus is not found in the    atmosphere   . All phosphorus

originates from    weathering    of sedimentary and metamorphic rocks. When the phosphorus

dissolves in water it forms    phosphate    ions that many producers can absorb.

3. Explain the short and long phosphorus cycles.

C The short cycle occurs when organisms die and decompose and the phosphates are

released by decomposers, dissolve in water and become available to producers.

C The long cycle occurs when animal die and the elements of their bodies that contain

phosphates sink and are deposited on the ocean floor.

4.    Mycorrhizae    are fungi that increase the solubility of phosphate, making it more readily
available for the plant. 

5. How do human activities contribute phosphorus to ecosystems?

C Farmers add phosphorus to ecosystems by the use of fertilizers.

C Outflows from human sewage treatment plants also add phosphates to water sources.
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Vocabulary to Know
Write a concise definition of each of these terms found in this chapter.

Adaptation -

Adaptive radiation -

Biodiversity -

Biome -

Boreal Forest -

Carbon sink -

Carbon source -

Cellular respiration -

Climate -

Climatograph -

Climax community -

Competition -

Denitrification -

Desert -

Ecological succession -

Elevation -

Extinction -

Extirpation -

Foreign species -

Fossil fuel -

Grassland -

Greenhouse effect -

Greenhouse gases -

Inorganic -

Keystone species -

Latitude -

Mimicry -

Natural selection -
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Nitrification -

Nitrogen fixation -

Niche -

Organic -

Photosynthesis -

Polar Ice -

Primary succession -

Secondary succession -

Temperate deciduous forest -

Temperate rainforest -

Tropical rainforest -

Tundra -
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